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(54) Composite bicycle frame and method of manufacture 



(57) A composite bicycle frame (10) comprising a 
continuous trame tube (12) defining cross bar (14), 
down tube (16), and seat tube (18) portions. The frame 
tube is formed from a fiber reinforced polymer compos- 
ite. Integrally connected to the frame tube are seat tube 



(20). bottom bracket (22), and head tube (24) fittings. 
The cross bar portion of the frame tube extends between 
the seat tube and head tube fittings, with the down tube 
portion extending between the bottom bracket and head 
tube fittings. The seat tube portion itself extends be- 
tween the seat tube and bottom bracket fittings. 
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Description 

Field of the Invention 

The present application is a continuation-in-part of 
U.S. Application Serial No. 08/51 9 : 563 entitled COM- 
POSITE BICYCLE FRAME AND METHOD OF MANU- 
FACTURE, tiled August 25, 1995. the disclosure of 
which is incorporated herein by reference. The present 
invention relates generally to bicycles, and more partic- 
ularly to a bicycle frame comprising a continuous frame 
tube formed from a fiber reinforced polymer composite 
and having metal or fiber reinforced composite or plastic 
(thermoset or thermoplastic polymer) seat tube, bottom 
bracket and head tube fittings integrally connected 
thereto lor purposes of providing a bicycle frame which 
is lightweight, durable, and substantially reduces fabri- 
cation and finishing costs. 

Background of the Invention 

The fabrication of bicycle frames from fiber rein- 
forced polymer composites is well known in the prior art. 
For example, the use of thermoset composites to fabri- 
cate bicycle frames is disclosed in U.S. Patent Nos. 
4,350,607 and 4,889,355. In particular, these referenc- 
es describe the fabricatbn of bicycle frames through the 
use of resin impregnated fibrous materials such as 
glass, KEVLAR, or carbon fiber. According to prior art 
fabrication methodology, these composite bicycle 
frames are typically constructed by first pre-forming the 
elongate, composite members thereof, and then inter- 
connecting these members with composite joints. 

For example, the prior art composite bicycle frame 
is typically fabricated by first forming a separate cross 
bar, down tube, and seat tube from a fiber reinforced 
polymer composite, and subsequently placing these 
components into a common fixture. The placement of 
the cross bar, down tube, and seat tube into the fixture 
maintains their desired orientations while they are con- 
nected to each other by forming interconnecting joints 
therebetween with additional fiber reinforced polymer 
composite material. 

As will be appreciated by those skilled in the art, 
though this prior art fabrication methodology provides a 
bicycle frame which is lightweight and durable, it is ex- 
tremely time consuming and expensive. In this respect, 
each of the interconnecting joints must be individually 
fabricated by hand. Further, extensive hand finishing to 
the frame is required such that a desirable smooth outer 
surface is provided. 

Thus, although the prior art has recognized to a lim- 
ited extent the benefits of providing a lightweight and 
durable bicycle frame, the known fabrication methodol- 
ogies for such frames have been time consuming and 
cost ineffective. Accordingly, there exists a need in the 
prior art for a method of fabricating a composite bicycle 
frame which is lightweight and durable, wherein the 
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method minimizes the manual operations involved in the 
practice thereof, and consequently facilitates the man- 
ufacture of the bicycle frame at a substantially reduced 
cost. In this respect, such a method requires the mini- 
5 mization or elimination of the prior art steps needed to 
provide the interconnection of the various frame com- 
ponents and for providing a desirable smooth overall fin- 
ish to the frame so as to substantially reduce the amount 
of labor involved in the fabrication process. 

10 

Summary of the Invention 

In accordance with the present invention, there is 
provided a method for forming a bicycle frame compris- 

'5 ing the initial step of placing a seat tube fitting, a bottom 
bracket fitting and a head tube fitting within a first mold 
section. Thereafter, an elongate, flexible thermoplastic 
bladder covered with a nylon wrapped polymer impreg- 
nated fiber material is extended through the seat tube 

20 fitting, the bottom bracket fitting and the head lube fitting 
within the first mold section. A second mold section is 
then mated to the first mold section such that a cavity 
having the desired frame shape is defined therebe- 
tween. When the first and second mold sections are 

25 mated to each other, the seat tube fitting, the bottom 
bracket fitting and the head tube fitting may be partially 
or completely captured within the cavity. Additionally, 
the opposed first and second ends of the bladder pro- 
trude from an opening collectively defined by first and 

30 second ports disposed within the first and second mold 
sections, respectively, with the opening preferably (but 
not necessarily) being disposed adjacent the bottom 
bracket fitting. The nylon wrap applied to the polymer 
impregnated fiber material may be color dyed. 

35 Subsequent to the mating of the first and second 
mold sections to each other, the polymer impregnated 
fiber material covering the bladder is heated by applying 
heat to the first and second mold sections. As the first 
and second mold sections are being heated, the bladder 

■*o is inflated so as to cause the polymer impregnated fiber 
material to substantially conform to the shape of the cav- 
ity. The first and second mold sections are cooled sub- 
sequent to inflating the bladder so as to form a continu- 
ous bicycle frame tube having the seat tube fitting, the 

-5 bottom bracket fitting, and the head tube fitting integrally 
connected thereto. 

Further in accordance with the present invention, 
there is provided a bicycle frame which comprises a con- 
tinuous frame tube defining a cross bar portion, a down 

50 tube portion, and a seat tube portion. The frame tube is 
formed from a carbon fiber reinforced polymer compos- 
ite which includes a polymer impregnated sheet of in- 
terwoven carbon fiber material. The impregnated sheet 
is wrapped with an outer layer of nylon which may be 

55 color dyed. 

Integrally connected to the frame tube is a seat tube 
fitting, a bottom bracket fitting, and a head tube fitting. 
The cross bar portion extends between the seat tube 
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and head tube fittings, with the down tube portion ex- 
lending between the bottom bracket and head tube fit- 
tings Additionally, the seat lube portion extends be- 
tween the seat tube and bottom bracket fittings. 

Brief Description of the Drawings 

These, as well as other features of the present in- 
vention, will become more apparent upon reference to 
the drawings wherein: 

Figure 1 is a side elevational view of the composite 
bicycle frame of the present invention; 
Figure 2 is a side elevational view of a head tube 
fitting which may be used in the bicycle frame 
shown in Figure 1; 

Figure 3 is a perspective view of the first mold sec- 
tion used for forming the bicycle frame shown in Fig- 
ure 1; 

Figure 4 is a partial perspective view illustrating the 
manner in which the head tube fitting is partially 
captured within the mold formed by the first and sec- 
ond mold sections; 

Figure 5 is a partial perspective view illustrating the 
manner in which a first bladder fitting section is in- 
terfaced to the first mold section; and 
Figure 6 is a partial perspective view illustrating the 
manner in which a bladder is extended into and out 
of the mold formed by the first and second mold sec- 
tions via a bladder fitting interfaced thereto. 

Detailed Description of the Preferred Embodiment 

Referring now to the drawings wherein the show- 
ings are for purposes of illustrating a preferred embod- 
iment of the present invention only, and not for purposes 
of limiting the same, Figure 1 illustrates a composite bi- 
cycle frame 10 constructed in accordance with the 
present invention. The bicycle frame 10 comprises a 
continuous f rame tube 1 2 which defines a cross bar por- 
tion 1 4, a down tube portion 1 6, and a seat tube portion 
18. As discussed in the parent application, the frame 
lube 12 is preferably fabricated from a carbon fiber re- 
inforced polymer composite which comprises a sheet of 
interwoven carbon fiber material impregnated with a 
thermoplastic or other polymer materia!. The polymer 
impregnated sheet of carbon fiber material is preferably 
wrapped by an outer layer of nylon which may be color 
dyed to provide the resultant bicycle frame 1 0 with a de- 
sired color. As will be discussed in more detail below, 
the formation of the bicycle frame 10 from the continu- 
ous frame tube 12 formed from the polymer composite 
reinforced with continuous carbon fibers provides the 
same with enhanced structural integrity, though being 
lightweight. 

Integrally connected to the frame tube 1 2 is a seat 
tube fitting 20,«a bottom bracket fitting 22, and a head 
tube fitting 24. The seat tube, bottom bracket and head 
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tube f«r»ngs 20. 22. 24 are each preferably fabricated 
from ?% motai material such as aluminum via a bending, 
stampmp or c»e casting process. The fittings 20. 22. 24 
may ane-natueiy be made of fiber-reinforced thermo- 
5 plastic o< s«mply any structural polymer. Though not 
shown, as discussed in the parent application the seat 
tube finmg 20 is adapted to receive the post of the bicy- 
cle sea: witn :ne bottom bracket fitting 22 being adapted 
to accornmocate the crank axle, and the head tube f it- 
to ting 24 being adapted to receive the handle bar stem. 
As seen m Figure 1 , the cross bar portion 1 4 of the frame 
tube 1 2 extends generally horizontally between the seat 
tube and head tube fittings 20, 24, with the seat tube 
portion 13 extending generally vertically between the 
is seat lube and bottom bracket fittings 20, 22. Additional- 
ly, the down tube portion 16 extends at approximately a 
45 degree angle between the bottom bracket and head 
tube fittings 22, 24. The manner in which the seat tube, 
bottom bracket and head tube fittings 20, 22, 24 are in- 
tegrally connected lo the frame lube 1 2 will be discussed 
in moie Uclaii beiow. 

In tne bicycle frame 10, the seat tube fitting 20 has 
a configuration which is substantially similar to the seat 
tube fitting described in the parent application. In this 
respect, the seat tube fitting 20 includes a main body 
portion 25 having a hollow, cylindrically configured tu- 
bular portion 26 extending upwardly therefrom. The tu- 
bular portion 26 is sized and configured to slidably re- 
ceive the seat post of the bicycle seat. In addition to the 
tubular portion 26, formed on the main body portion 25 
is a pair of loop portions 28a, 28b which define a void 
therebetween. The cross bar portion 14 of the frame 
tube 1 2 extends to the loop portion 28a, with the seat 
tube portion 18 extending to the loop portion 23b. Dis- 
posed within the main body portion 25 and extending 
laterally therethrough is an aperture 30 which is used to 
facilitate the attachment of a pair of seat stay members 
(not shown) to the seat tube fitting 20. 

The bottom bracket fitting 22 is also substantially 
similar to the bottom bracket fitting described in the par- 
ent application. In this respect, the bottom bracket fitting 
22 includes a main body portion 32 having first and sec- 
ond circularly configured apertures 34, 36 extending lat- 
erally therethrough. The first aperture 34, which has a 
diameter exceeding that of the second aperture 36, is 
sized and configured lo accommodate the bicycle crank 
axle. The second aperture 36 is used to facilitate the 
attachment of a pair of chain stay members (not shown) 
to the bottom bracket fitting 22. The main body portion 
32 of the bottom bracket fitting 22 is substantially hollow, 
and defines a plurality of openings which communicate 
with the interior thereof. In particular, the main body por- 
tion 32 defines a scat tube opening 38, a down tube 
opening 40, a bottom opening 42, and a pair of side 
openings 44, all of which communicate v/ith the hollow 
interior thereof. The seat tube portion 18 of the frame 
tube 12 extends to the seat tube opening 38, with the 
down tube portion 16 extending to the down tube open- 
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ing 40. 

The head tube titling 24 is also configured similarly 
to the head tube fitting described in the parent applica- 
tion. In this respect, the head tube fitting 24 includes a 
main body portion 46 having an elongate, circularly con- s 
figured opening 48 extending vertically therethrough. 
The opening 48 is sized and configured to slidably re- 
ceive the steer tube (not shown). Formed on the main 
body portion 45 is a pair of loop portions 50a, 50b which 
define a void therebetween. The cross bar portion 1 4 of io 
the frame tube 12 extends to the loop portion 50a, with 
the down tube portion 16 extending to the loop portion 
50b. Additionally, disposed within the main body portion 
46 are apertures 52 which facilitate the extension of shift 
and/or brake cables into the frame tube 1 2. is 

Referring now to Figures 1 and 2, the bicycle frame 
1 0 constructed in accordance with the present invention 
is fabricated in a manner wherein seat tube, bottom 
bracket and head tube fittings which have the same ba- 
sic configuration but are different in size than the fittings 20 
20, 22, 24 may be integrally connected to the frame tube 
1 2. For example, Figure 2 depicts a head tube fitting 24a 
which is substantially similar to the previously described 
head tube fitting 24, except that the same includes a 
main body portion 46a which is smaller (i.e., narrower) 25 
than the main body portion 46 of the head tube fitting 
24. As such, the opening 48a of the head tube fitting 24a 
for receiving the handle bar stem is disposed in closer 
proximity to the loop portions 50a', 50b' thereof. 

Similarly, as seen in Figure 1. the seat tube fitting 30 
20 may be formed to have a larger main body portion 
25 such that the tubular portion 26 is disposed further 
outward relative to the frame tube 1 2 (as shown in phan- 
tom). The bottom bracket fitting 22 may also be formed 
to have a larger main body portion 32 such that the first 35 
and second apertures 34, 36 are disposed further out- 
ward relative to the frame tube 12 (as shown in phan- 
tom). Importantly, irrespective of the sizing of the main 
body portions 25, 32, 46 of the seat tube, bottom bracket 
and head tube fittings 20, 22 : 24, the loop portions 28a, 40 
28b of the seat tube fitting 20 are always maintained in 
the same orientation relative to the frame tube 12, as 
are the openings 38, 40 : 42 of the bottom bracket fining 
22 and loop portions 50a, 50b ; 50a', 50b 1 of the head 
tube fitting 24, 24a. The manner in which the bicycle «5 
frame 1 0 is fabricated so as to facilitate the integral con- 
nection of alternatively sized fittings to the frame tube 
12 will also be discussed in more detail below. 

Having thus described the basic structural compo- 
nents of the bicycle frame 12 : the preferred method of so 
manufacturing the same will now be discussed with par- 
ticular reference to Figures 3-6. The seat tube fitting 20, 
bottom bracket fitting 22 and head tube fitting 24 are 
initially placed into a lower, first mold section 54 which 
has a generally triangular configuration corresponding 55 
to the basic shape of the frame tube 12. In this respect, 
the first mold section 54 defines a cross bar channel 56, 
a down tube channel 58, and a seat tube channel 60. 



The first mold section 54 t u rther defines a head tube fit- 
ting recess 62 disposed between the cross bar and 
down tube channels 56 5c a seat tube fitting recess 54 
disposed between the cross car and seat tube channels 
56, 60, and a bottom bracket fitting recess 66 disposed 
between the down tube and seat tube channels 58 , 50. 
Formed within the sidewafi of the first mold section 54 
and communicating with me oonom bracket recess 66 
is a lower, first mold port 6c. the use of which will be 
discussed in more detail below. 

Referring now to Figures 3 and 4, the head tube fit- 
ting 24 is placed within the first mold section 54 such 
that the loop portion 50a thereof resides within the cross 
bar channel 56, with the loop portion 50b residing within 
the down tube channel 58 As best seen in Figure the 
head tube fitting recess 62 is sized to partially accom- 
modate the main body portion 46 of the head tube fitting 
24 when the loop portions 50a, 50b thereof are received 
into respective ones ol the cross bar and down tube 
channels 56, 58. As such, a substantial section of the 
main body portion 46 (which includes the opening 48 
disposed therein) protrudes from the first mold section 
54, with only the void defined between the loop portions 
50a, 50b being positioned within the head tube fitting 
recess 62. It will be recognized that if the head tube fit- 
ting 24a is used as an alternative to the head tube fitting 
24, the loop portions 50a', 50b' would assume the same 
orientations within the cross bar and down tube chan- 
nels 56, 58 as do the loop portions 50a, 50b. 

Though not shown, as described in the parent ap- 
plication the seat tube and bottom bracket fittings 20. 22" 
are positioned within the first mold section 54 in a similar 
manner. In this respect, the seat tube fitting 20 is posi- 
tioned within the first mold section 54 such that the loop 
portion 28a thereof resides within the cross bar channel 
56, with the loop portion 28b residing within the seat tube 
channel 60. Only a small section of the main body por- 
tion 25 is positioned within the seat tube fining recess 
64. In particular, the void defined between the loop por- 
tions 28a, 28b is positioned within the seat tube fining 
recess 64, with the tubular portion 25 protruding out- 
wardly from the first mold section 54. 

The bottom bracket fitting 22 is positioned within the 
first mold section 54 such that the seat tube opening de- 
fined thereby resides within the seat tube channel 50, 
with the down tube opening 40 residing within the down 
tube channel 58. A relatively large section of the main 
body portion 32 is positioned within the bottom bracket 
recess 56. In particular, the bottom opening 42 and side 
openings 44 are positioned within the bottom bracket 
fitting recess 66, with the bottom opening 42 being 
aligned with the first mold port 63. The first and second 
apertures 34, 36 of the bottom bracket fitting 22 are not 
positioned within the bottom bracket fitting recess 55. 
but rather are disposed in the section of the main body 
portion 32 which protrudes outwardly from the first mold 
section 54. 

Since only portions of the seat tube, bottom bracket 
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and head tube fittings 20, 22. 24 are positioned within 
the first mold section 54, it will be recognized that these 
fittings may be provided in the prevously described al- 
ternative sizes without making any modifications to the 
first mold section 54. In this respect, since the main body 5 
portions 25, 32, 46 of the seat tube, bottom bracket and 
head tube fittings 20, 22, 24 protrude from the first mold 
section 54, they may be enlarged or expanded without 
affecting the positioning of the loop portions 28a, 28b, 
50a, 50b or openings 38, 40, 42, 44 within the first mold io 
section 54. 

Subsequent to the placement of the seat tube, bot- 
tom bracket and head tube fittings 20, 22, 24 into the 
first mold section 54 in the aforementioned manner, an 
elongate, expandable bladder 70 is extended through *5 
the fittings and the cross bar, down tube and seat tube 
channels 55, 58, 50 therebetween. The bladder is pref- 
erably fabricated from a polymer material, and in partic- 
ular an extrudable thermoplastic material such as 
PEEK, PPS, PES, or PEL Though preferably fabricated 20 
from an expandable thermoplastic material, the bladder 
70 may alternatively be fabricated from a thin metal 
sheet having a thickness of from about 0.001 to 0.003 
inches. Prior to being extended through the first mold 
section 54 and fittings positioned therewithin, the blad- 25 
der 70 is covered with a polymer impregnated fiber ma- 
terial, and in particular a sheet of interwoven carbon fib- 
er material which is impregnated with a polymer com- 
posite. The polymer impregnated carbon fiber sheet in- 
cludes a nylon wrap applied thereto which may be color 30 
dyed. The inclusion of the nylon wrap about the polymer 
impregnated carbon fiber sheet provides the resultant 
frame tube 12 with a glossy finish of any desired color. 

Referring now to Figures 3-6, tne extension of the 
bladder 70 into the first mold section 54 having the var- 35 
ious fittings positioned therewithin is preferably accom- 
plished through the utilization of a lower, first bladder 
fitting section 72 which defines a generally Y-shaped 
channel 74 therewithin. The channel 74 transitions into 
a lower, first bladder port 76 which is sized and config- *o 
ured identically to the first mold port 63 of the first moid 
section 54. The first bladder fitting section 72 is abutted 
against the sidewall portion of the first mold section 54 
having the first mold port 65 formed therewithin such 
that the first mold pon 68 and first oladder port 76 are 45 
aligned with each other. 

Subsequent to the abutment of the first bladder fit- 
ling seclion 72 against the first mo.d section 54 in the 
aforementioned manner, one end of the bladder 70 is 
extended into one of the two arms of the channel 74 and so 
through the aligned ports 76 : 63. The bladder 70 is then 
extended through the bottom bracket fitting 22 via the 
bottom opening 42 and scat tube opening 38 thereof. 
Alter passing through the bottom bracket fitting 22, the 
bladder 70 is extended through the seat tube channel 55 
60, and subsequently through the loop portions 28b, 
28a, respectively, of the seat tube fining 20. As will be 
recognized, when extended through the seat tube fitting 
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20, the bladder 70 is disposed within the void defined 
between the loop portions 23b, 28a, and hence the seat 
tube fitting recess 64 ot the first mold section 54. 

After passing through the seat tube fitting 20, the 
bladder 70 is extended through the cross bar channel 
56, and subsequently through the loop portions 50a, 
50b, respectively, of the head tube fitting 24. As in the 
seat tube fitting 20, when the bladder 70 is extended 
through the head tube fitting 24, the same is disposed 
within the void defined between the loop portions 50a, 
50b, and hence the head tube fitting recess 62 of the 
first mold section 54. 

After passing through the head tube fitting 24, the 
bladder 70 is extended through the down tube channel 
58, and back into the bottom bracket fitting 22 via the 
down tube opening 40 thereof. The end of the bladder 
70 is then extended back through the bottom opening 
42, the aligned ports 63, 76, and the first bladder fitting 
section 72 via the remaining arm ot the channel 74. 
Thus, when fully extended through the first mold section 
54 and fittings disposed therewithin, the opposed ends 
of the bladder 70 protrude from respective arms of the 
channel 74 formed within the first bladder fitting section 
72. It will be recognized that the bladder 70 may be ex- 
tended through the first mold section 54 and fittings in 
the opposite direction, i.e., the bladder 70 may be ex- 
tended through the head tube fitting 24 prior to being 
extended through the seat tube fitting 20. 

After the bladder 70 (covered with the nylon 
wrapped, polymer impregnated carbon fiber sheet) has 
been extended through the first bladder fitting section 
72 and first mold section 54 in the aforementioned man- 
ner, an upper, second mold section 78 is mated to the 
lower, first mold section 54, with an upper, second blad- 
der fitting section 80 being mated to the lower, first blad- 
der fitting section 72. The second mold section 78 and 
second bladder fitting section 80 are sized and config- 
ured to be mirror images of the first mold section 54 and 
first bladder fitting section 72, respectively. 

When mated to each other, the first and second 
mold sections 54, 78 form a resultant mold 82 which in- 
cludes a cavity 84 collectively defined by the cross bar, 
down tube and seat tube channels, and the head tube, 
seat tube and bottom bracket fitting recesses of the first 
and second mold sections 54, 78. As will be appreciat- 
ed, the cavity 84 governs the shape of the frame tube 
12. In addition to defining the cavity 84, the mating of 
the first and second mold sections 54, 78 to each other 
facilitates the formation of an opening within the sidewall 
of the mold 82 which is collectively defined by the lower, 
first mold port 68 formed in the first mold section 54, and 
an identically configured upper, second mold port 
formed in the second mold section 73. As previously in- 
dicated, due to the manner in which the fittings 20, 22, 
24 are positioned within the first mold section 54, when 
the second mold section 78 is mated to the first mold 
section 54, portions of the fittings 20, 22, 24 protrude 
from the mold 82, i.e., are not captured within the cavity 
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84 thereof. The mold may also be configured so as to 
completely capture the fittings 20, 22, 24 within the cav- 
ity 84. 

As seen in Figure 6. the mating of the upper, second 
bladder fitting section 80 to the lower, first bladder fining 
section 72 facilitates the formation of a bladder fitting 86 
which is abutted against the sidewall of the mold 82. In 
this respect, the opening within the bladder fitting 86 col- 
lectively defined by the tower first bladder port 76 and 
an identically configured upper, second bladder port 
formed within the second bladder fitting section 80 is 
aligned with the opening collectively defined by the first 
mold port 68 and second mold port within the second 
mold section 78. When the second bladder fitting sec- 
tion 80 is mated to the first bladder fitting section 72 ; the 
opposed ends of the bladder 70 protrude from respec- 
tive ones of the arms of the Y-shaped passage collec- 
tively defined by the channel 74 and the Y-shaped chan- 
nel formed in the second bladder fining section 80. 

The first and second mold sections 54, 78 are pref- 
erably maintained in engagement to each other via the 
extension of fasteners 88 such as screws through the 
coaxially aligned apertures 90 disposed within respec- 
tive ones of corresponding pairs of lugs 92 formed on 
the sidewalls of the first and second mold sections 54, 
78. The first and second bladder fitting sections 72, 80 
are likewise maintained in engagement to each other 
via the extension of the fasteners 88 into pairs of coax- 
ially aligned apertures 94 disposed therewithin. 

Referring now to Figure 6, subsequent to the mating 
of the second mold section 78 and second bladder fitting 
section 80 to the first mold section 54 and first bladder 
fitting section 72, respectively, one of the open ends of 
the bladder 70 is preferably closed through the attach- 
ment of a cap 96 thereto. The other open end of the blad- 
der 70 is fluidly coupled to a pressurized air source 98. 
Thereafter, the mold 82, and hence the nylon wrapped, 
polymer impregnated carbon fiber sheet applied to the 
bladder 70 is heated. Concurrently with the heating of 
the mold 82, the bladder 70 is inflated via the air source 
98 so as to cause the nylon wrapped, polymer impreg- 
nated carbon fiber sheet applied thereto to assume the 
shape of the cavity 84. Importantly, when the bladder 70 
is inflated, the sheet expands into the void defined be- 
tween the loop portions 28a, 28b of the seat tube fitting 
20, the void defined between the loop portions 50a, 50b 
of the head tube fitting 24, and the side openings 44 ol 
the bottom bracket fitting 22. 

As will be recognized, the heating of the mold 82 
and concurrent inflation of the bladder 70 in the afore- 
mentioned manner facilitates the formation of the frame 
tube 12 from the carbon fiber reinforced polymer com- 
posite. After being heated for a pre-determincd amount 
of time, the mold 82 is subsequently cooled to harden 
the frame tube 1 2, with the second mold section 78 and 
second bladder fitting section 80 thereafter being de- 
tached from the first mold section 54 and first bladder 
fitting section 72. The resultant bicycle frame 10 is then 



removed from within the first mold section 54 and first 
bladder fining section 72, with the excess portions of the 
bladder 70 and polymer composite protruding from the 
bottom opening 42 of the bottom bracket fitting 22 being 
5 cut-off. The bottom opening 42 of the bottom bracket 
fining 22 may then be finished, i.e., filled, sanded and/ 
or polished, to clean the appearance of the bicycle frame 
10. Importantly, due to the manner in which the polymer 
impregnated carbon fiber sheet is expanded within the 
to cavity 84 by the inflation of the bladder 70 : the outer sur- 
face of the frame tube 1 2 is substantially continuous with 
the outer surfaces of the main body portions 25, 32, 46 
of the fittings 20, 22, 24, as well as the loop portions 
28a, 26b, 50a, 50b thereof. 
15 Additional modifications and improvements of the 
present invention may also be apparent to those skilled 
in the art. For example, the bicycle frame 10 need not 
" beprovided with the head tube fitting 24. In this respect, 
after being extended through the bottom bracket and 

20 seat tube fittings 22, 20, the bladder 70 may be extended 
through the head tube fining recess 62 (without the head 
tube fining 24 being positioned therewithin). As will be 
recognized, the absence of the head tube fitting 24 
would require that the section of the frame tube 12 

25 formed by the expansion of the polymer impregnated 
carbon fiber sheet into the empty head tube fitting re- 
cess 62 be bored and sleeved to accommodate the 
steer tube. Additionally, the frame tube 12 may be 
formed so as not to include the seat tube portion 18 by 

30 extending the bladder 70 from the bottom bracket fitting 
22, through the head tube fitting 24, and through the seat 
tube fitting 20. However, it will be recognized that if the 
frame tube 12 is configured in this manner, the mold 82 
would need to be provided with a second opening adja- 

35 cent the seat tube fitting 20 to facilitate the exit of one 
end of the bladder 70 therefrom. 

In addition to the foregoing, the entry and exit point 
of the bladder 70 into and out of the mold 32 need not 
be disposed adjacent the bottom bracket fitting 22. In 

40 this respect, such entry/exit opening for the bladder 70 
may be included in any portion ol the sidewall of the 
mold 82, and may be adjacent either the seat tube or 
head tube fittings 20, 24 rather than adjacent the bottom 
bracket fitting 22. Additionally, separate entry and exit 

45 ports may be provided rather than being consolidated 
as a single opening within the sidewall of the mold 32. 
Moreover, as an alternative to the fittings 20, 22, 24, the 
frame tube 12 may be integrally connected lo attach- 
ment finings which are adapted to have finings similar 

50 to the fittings 20, 22, 24 subsequently affixed thereto. 

As such, the particular combination of parts and 
steps described and illustrated herein is intended to rep- 
resent only one embodiment of the present invention, 
and is not intended to serve as limitations of alternative 

55 devices within the spirit and scope of the invention. 
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Claims 

1. A met^oc tor forming a bicycle frame, comprising 
the swos Df 

(a, pacing a seat tube fitting and a bottom 
or,tc».et fitting within a first mold section; 
(t: extending an elongate bladder covered with 
a polymer impregnated fiber material and de- 
fining first and second ends through the seat 
tube fating and the bottom bracket fitting within 
the first mold section; 

(c) mating a second mold section to the first 
moid section such that a cavity having a desired 
frame shape is defined therebetween; 

(d) heating the polymer impregnated fiber ma- 
terial, and 

(e) inflating the bladder so as to cause the pol- 
ymer impregnated fiber material to substantial- 
ly conlorm to the shape of the cavity. 

2. The metnod of Claim 1 wherein step (a) further com- 
prises placing a head tube fitting within the first mold 
section and step (b) further comprises extending 
the bladder through the head tube fitting. 

3. The method of Claim 2 wherein step (c) comprises 
mating the first and second mold sections to each 
other such that the seat tube fitting, the bottom 
bracket fining and the head tube fitting are only par- 
tially captured within the cavity. 

4. The method of Claim 2 wherein step (b) comprises 
extending a bladder covered with a polymer impreg- 
nated fiber material having a nylon wrap applied 
thereto through the seat tube fitting, the bottom 
bracket fitting, and the head tube fitting. 

5. The method of Claim 2 wherein step (b) comprises 
extending a bladder covered with a polymer impreg- 
nated fiber material having a color dyed nylon wrap 
applied thereto through the seat tube fitting, the bot- 
tom bracket fitting, and the head tube fitting. 

6. The method of Claim 2 wherein step (b) comprises 
extending the bladder through the seat tube titling, 
the bottom bracket fitting and the head tube fitting 
such that Ihe first and second ends thereof protrude 
from a first port disposed within the first mold sec- 
tion. 

7. The method of Claim 6 wherein step (c) comprises 
mating the second mold section to Ihc first mold 
section such that the first and second ends of the 
bladder protrude from an opening collectively de- 
fined by the first port and a second port disposed 
within the second mold section. 
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8. The method of Claim 2 wherein step (b) comprises 
extending the bladder through the seat tube fitting, 
the bottom bracket fitting, and the head tube fitting 
such that the first and second ends thereof protrude 

5 from a first port disposed within the first mold sec- 
lion adjacent the bottom bracket fitting. 

9. The method of Claim 5 wherein step (c) comprises 
mating the second mold section to the first mold 

10 section such that the first and second ends of the 
bladder protrude from an opening collectively de- 
fined by the first port and a second port disposed 
within the second mold section adjacent the bottom 
bracket fitting. 

75 

10. The method of Claim 2 further comprising the step 

of: 

(f) cooling the first and second mold sections 
20 subsequent lo inflating the bladder to form a 

continuous bicycle frame tube having the seat 
tube fitting, the bottom bracket fitting, and the 
head tube fitting integrally connected thereto. 

25 11. The method of Claim 2 wherein step (b) comprises 
extending a thermoplastic bladder through the seat 
tube fitting, the bottom bracket fitting, and the head 
tube fitting. 

30 12. The method of Claim 1 wherein step (d) comprises 
heating the first and second mold sections. 

13. The method of Claim 1 wherein steps (d) and (e) 
are simultaneously conducted. 

35 

14. The method of Claim 2 wherein step (c) comprises 
mating the first and second mold sections to each 
other such that the seat tube fitting, the bottom 
bracket fitting and the head tube fitting are com- 

JO pletely captured within the cavity. 

15. A bicycle frame comprising: 

a continuous frame tube defining a cross-bar 
45 portion and a down tube portion., said frame 

tube being formed from a fiber reinforced poly- 
mer composite; 

a seat tube fitting integrally connected to said 
frame tube, and 
50 a bottom bracket fitting integrally connected to 

said frame tube. 

16. The bicycle frame of Claim 1 5 further comprising a 
head tube fining integrally connected to the frame 

55 tube, the cross-bar portion extending between the 
seat tube fitting and the head tube fitting and the 
down tube portion extending between the bottom 
bracket fitting and the head tube fitting. 
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17. The bicycle frame of Clairr. ;6 wherein the frame 
tube further defines a se*: ut>e portion extending 
between the seat tube fitting and the bottom bracket 
fitting. 

5 

18. The bicycle frame of Claur °b wnerem the frame 
tube comprises an outer lave of nylon 

19. The bicycle frame of Claim ir wnerem the nylon is 
color dyed. w 

20. The bicycle frame of Claim 15 wherein the frame 
tube comprises a carbon fiber reinforced polymer 
composite. 

75 

21. The bicycle frame of Claim 20 wherein the frame 
tube comprises a sheet of interwoven carbon fiber 
material. 

20 
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(54) Composite bicycle frame and method of manufacture 



(57) A composite bicycle frame (10) comprising a 
continuous frame tube (12) defining cross bar (14) : 
down tube (16), and seat tube (18) portions. The frame 
tube is formed from a fiber reinforced polymer compos- 
ite. Integrally connected to the frame tube are seat tube 
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